The volume of outpatient surgical procedures continues to grow. It is estimated that by 1990 more than 50 per cent of all surgical procedures will be performed on an outpatient basis) There is stilt controversy over which anaesthetic techniques are most appropriate. White z has shown that when fentanyl is used as an adjuvant to nitrous oxide in oxygen, a continuous infusion is superior to an intermittent bolus technique. Sufentanil, a new narcotic agonist, is reported to be between five and ten t~mes more potent than fentanyl. 3'4 It has a more rapid enset s and shorter elimination half-life 6'7 and recovery times 8 than does fentanyl. These three characteristics
blind manner and given either a fentanyl bolus O. 7 I~g' kg -l followed by continuous f entanyl infusion of O-5 0 lag. rain -t or sufentanil bdus 0.1 lag" kg-t followed by continuous sufentanit infusion of O 7 t~g" rain-t as an adjuvant to thiopentone, nitrous oxide:oxygen anaesthesia. Patients were followed throughout the recover), process with respect to level of consciousness, nausea, vomiting, pain, and discharge time. Groups were equal with respect to awakening and discharge time. The incidence of nausea (p ~ 0.05) and pain requiring analgesics (p < 0.05) were less in the sufentand group. It is" concluded that the technique o] continuous sufentanil in]usion was superior to fentanyl in healthy outpatients undergoing D&C.
The volume of outpatient surgical procedures continues to grow. It is estimated that by 1990 more than 50 per cent of all surgical procedures will be performed on an outpatient basis) There is stilt controversy over which anaesthetic techniques are most appropriate. White z has shown that when fentanyl is used as an adjuvant to nitrous oxide in oxygen, a continuous infusion is superior to an intermittent bolus technique. Sufentanil, a new narcotic agonist, is reported to be between five and ten t~mes more potent than fentanyl. 3'4 It has a more rapid enset s and shorter elimination half-life 6'7 and recovery times 8 than does fentanyl. These three characteristics All patients were induced with thiopentone, 5 mg.kg-i IV and maintained with nitrous oxide:oxygen, 4:2 L-rainin semi-closed circle system. All die patients were allowed to breathe spontaneously, with manual assistance. The concentrations of the sufentanil and fentanyl solutions were adjusted to yield equipotent doses (1:7) of the respective drugs. This resulted in a fentanyi concentration of 50 Ixg' ml-i for bolus admin~.stration and 3.5 ~g. ml-1 for continuous infusion. For sufentanil it was 7 ~g. ml i bolus arid 0.5 Ixg'm1-1 tot continuous infusion. Group I received 0.7 I~g'kg-~ of fentanyl IV bolus then continuous infusion at a rate of 0-15 ml-min -t depending upon depth of anaesthesla as determined by the investigators. Group I1 received 0.1 la.g'kg-' of sufentanil solution IV bolus and also continuous infusion at the above rates according to perceived anaesthesia depth. No pa- tients required supplemental doses of thiopentone or bolus narcotic. Depth of anaesthesia was evaluated by observing the patients for movement, phonation, tearing, laryngospasm, or an increase in pulse or blood pressure to greater than 25 per cent of pre-induction values. Infusion rates were adjusted as necessary based upon above indications. Following the procedure, nitrous oxide and narcotic infusions were stopped. The patients breathed 100 per cent oxygen until they responded appropriately to a command to open their eyes. The response time was determined to be the time from cessation of nitrous oxide to positive response to above command. Patients were then transferred to the recovery room. The recovery room nurses were blinded to which study drug had been administered.
On arrival in the recovery room the patient's level of consciousness was assessed by the recovery room nurse as unconscious, sleepy, or awake, and responses were recorded as 0, 1, or 2, respectively. Patients were questioned upon arrival and then every 15 minutes as to the presence of pain or nausea. Pain was scored as 0 for none, one for mild, and two for moderate to severe If patients spontaneously complained of pain or nausea, or vomited, this was also recorded. If patients with pain, nausea or vomiting desired medication, they were given it by their anaesthetist's order. After patients had achieved an Aldrete ~e recovery score of ten and could sit with legs dangling for five minutes, they walked to the step-down area. There, the patients were seated in recliners and were observed by recovery room nurses, as indicated above, until their discharge. A repeat Trieger Dot test was administered upon amval in the step-down area. Patients were discharged when they were ambulatory, could void, take oral fluids, dress themselves, and complete the Trieger Dot test. The patients were discharged by their anaesthetist.
Data were analyzed using Fisher's exact probability test or the Student's paired t test, as appropriate.
Results
The patient groups were comparable with respect to age, height, and weight (Table 1 ). The mean dose of fentanyl given was 93.28/~g +-4.88 (mean • SEM). The mean sufentanil dose was 13.02 ixg + 2.35. Assuming a potency ratio of 7:1 (sufentanil:fentanyl), there is no difference between these dosages. The assessed level of consciousness throughout recovery did not differ between groups. There were no significant differences between groups in the duration of anaesthesia, time to first response, time to discharge, and the results of the Trieger test, although recovery room time was slightly shorter with sufentanil (Table I1) . No patient was required to take more than one Trieger Dot test in the recovery room.
Patients in the fentanyl group reported more postoperative pain and a higher incidence of requested analgesia (p < 0.05 (Table III) ). The fentanyl group also had a higher incidence of nausea during the first hour (p < 0.05) and a higher incidence of nausea throughout the total recovery period (p < 0.05 (Table IV) ). The groups exhibited no significant differences in the incidence of vomiting. Two patients in the sufentaail group did develop chest wall rigidity during the surgical procedure which Fisher's exact probability test. *p < 0.05 between 'totats'. fp < 0.05 between 'T = I hr'.
required the administration of succinylcholine, 10mg IV. No patients in the fentanyl group developed rigidity.
Discussion
It is unclear if there is a best general anaesthetic technique for outpatient surgery. It is often thought that patients receiving fentanyl:nitrous oxide:oxygen anaesthesia have a shorter recovery time than those receiving either enflurane or isoflurane with nitrous oxide:oxygen) 1 It has been shown, however, that 40 minutes after surget), there is no significant difference between the level of consciousness and state of psychomotor functioning between these three groups, j~ There is less postoperative nausea following outpatient D&C's or laparoscopies ]3 in patients receiving potent inhalational agents rather than in patients receiving fentanyl as part of their anaesthetic maintenance. There is, however, less bleeding during pregnancy termination in patients receiving fentanyl than in patients receiving inhalational agents, t4 From these, it seems that no one technique is best for all procedures, depending upon the patient and the surgical procedure. It would appear that if a fentanyl:nitrous oxide:oxygen technique is chosen, it is better to give the fentanyl via continuous infusion rather than by intermittent bolus. 2 A major goal of outpatient anaesthesia should be to allow the patient to leave the hospital as quickly as possible. This involves not only a return to near normal preoperative mental and motor functioning but also a minimalization of uncomfortable side effects such as pain or nausea and vomiting.
We found no significant difference between techniques in time to awakening (appropriate response to verbal command), time to ambulahon and time to discharge home. Time in the main recovery room was shorter in the sufentanil group, but the difference wa~ only nine minutes and this is probably not clinically important. The major differences were in nausea and postoperative pain. Fifty-two per cent of the patients in our fentanyl group reporled nausea during the recovery process. This is similar to the incidence reported by others using a similar technique. 2 Only 20 per cent of patients in the sufentanil group reported nausea, We feel this is an important difference. Nausea is the most common postoperative complication in outpatient surgery. Is It has many possible adverse effects. Nausea may make a patient reluctant or even unable to ambulate, therefore prolonging the discharge time. Even if it does not protons discharge time, it will decrease the quality of the ambulatory experience for the patient. Sufentanil was therefore superior to fentanyl in this very important aspect of outpatient anaesthesia. The nausea experienced by the fentanyl group was usually mild. This is evidenced by the fact that there was no difference between the groups in the incidence of vomiting or requests for antiemetics.
Pain is the second most common postoperative complication in outpatien! surgery. ~ In our study, intraoperatively administered sufentanil proved to be a better postoperative analgesic than intraoperatively administered fentanyi. This has also been reported in open heart surgery. 16 Fewer patients in the sufentanil group complained of pain and fewer requested analgesics. This difference was not expected because the drugs were given in what was thought to be equianalgesic quantities. Several explanations are possible. Factors other than analgesia can influence a patient's perception of pain. Euphoria or sedation, both known narcotic side effects, can be involved. If the sufentanil group had more euphoria or sedation than the fentanyl group, they may have been less bothered by their pain and therefore not reported it. Unfortunately, our study was not designed to evaluate this. Another possibility is that sufentanil is actually more than seven times more potent than fentanyl.
Sufentanil was associated with one problem not seen with fentanyl in this study. It did cause chest wall rigidity in two patients.~7'~s This was not observed with fentanyl. Chest wall rigidity can be quite serious, as it may lead to severe ventilator3, impairment and hypoxaeutia. Both of our patients, however, were easily relaxed with small doses of succinylcholine and no major problems occurred.
In conclusion, we compared sufentanil and fentanyl infusion as part of the anaesthetic maintenance in patients undergoing outpatient D&C. With both techniques, tbe patients awoke quickly, were ambulatory within one hour, and were discharged to home in approximately two hours. There was no difference between the groups in these aspects, Sufentanil was associated with less postoperative nausea and pain than was fentanyl. For outpatient anaesthesia, when a narcotic based technique is desired, both fentanyl and sufentanil are effective choices but because of decreased postoperative nausea and pain we feel sufentanil is a better choice.
